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ACTION:  Proposed  rule. 

SUMMARY:  The  proposed  standards 
would  limit  emissions  of  hydrocarbons 
from  new.  modified,  and  reconstructed 
petroleum  liquid  storage  vessels  with  a 
ciq)acity  greater  than  151.416  liters 
(40.000  gallons).  The  standards  imple¬ 
ment  the  Clean  Air  Act  and  are  based 
on  a  review  of  the  current  standards  of 
performance  which  indicated  that  the 
technology  for  storage  vessels  has  im- 
porved  and  it  is  appropriate  to  revise 
the  standards.  The  current  standards 
for  storage  vessels  require  a  single  seal 
to  close  the  space  between  the  roof 
edge  and  tank  wall  on  external  and  in¬ 
ternal  floating  roof  tanks.  The  intend¬ 
ed  effect  of  the  proposed  standard  is 
to  require  double  seals  on  external 
floating  roof  tjtnks  for  which  construc¬ 
tion  is  commenced  after  (date  of  pro¬ 
posal  of  the  standards). 

DATES:  Ckimments  must  be  received 
on  or  before  June  19.  1978.  A  public 
hearing  will  be  held  on  June  7.  1978;  a 
notice  is  published  elsewhere  in  this 
Federal  Register  regarding  the  time 
and  place  the  hearing  will  be  held. 

ADDRESSES:  Comments  should  be 
submitted  to  the  Emission  Standards 
and  Engineering  Division  (MD-13). 
Environmental  Protection  Agency.  Re¬ 
search  Triangle  Park.  N.C.  27711.  At¬ 
tention:  Mr.  Jack  R.  Farmer.  Public 
comments  received  and  other  docu¬ 
ments  used  in  the  development  of  the 
proposed  standards  comprise  the 
docket  required  by  section  307(d)  of 
the  Clean  Air  Act.  Included  in  the 
docket  is  the  economic  impact  assess¬ 
ment  of  the  proposed  standards  enti¬ 
tled  “Financial  and  Economic  Impacts 
of  Proposed  Standards  of  Performance 
for  New  Sources— Storage  Vessels  for 
Petroleum  Liquids.”  The  docket,  num¬ 
bered  OAQP^78-2.  is  available  for 
public  inspection  and  copsring  at  the 
Public  Information  Reference  Unit. 
Room  2922,  401  M  Street  SW..  Wash¬ 
ington.  D.C.  20460. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Mr.  Don  R.  Goodwin,  Director. 
Emission  Standards  and  Engineering 
Division  (MD-13).  Environmental 
Protection  Agency,  Research  Trian¬ 
gle  Park,  N.C.  27711,  telephone 
number  919-541-5271. 


SUPPLEMENTARY  INFORMATION: 

Summary  of  Proposed  Standards  and 
Impacts 

The  proposed  standards  of  perform¬ 
ance  would  apply  to  storage  vessels 
which  have  a  capacity  greater  than 
151,416  liters  (40,000  gallons)  and 
which  are  constructed  after  (proposal 
date  of  these  standards).  The  proposed 
standards  differ  from  the  current 
standards  in  that  they  contain  more 
stringent  requirements  for  storage  ves¬ 
sels  which  have  external  floating  roofs 
or  intemal-floating-type  covers.  The 
current  standards  require  that  storage 
vessels  containing  a  petroleum  liquid 
with  a  true  vapor  pressure  equal  to  or 
greater  than  78  mm  Hg  (1.5  psia)  but 
not  greater  than  570  mm  Hg  (11.1 
psia)  be  equipped  with  a  floating  roof, 
a  vapor  recovery  system,  or  equivalent. 
Storage  vessels  containing  petroleum 
liquids  with  a  true  vapor  pressure 
greater  than  570  mm  Hg  (11.1  psia)  are 
to  be  equipped  with  a  vapor  recovey 
system  or  its  equivalent.  The  current 
standards  remain  in  effect  for  those 
affected  facilities  which  began  con¬ 
struction,  modification,  or  reconstruc¬ 
tion  after  the  applicable  date  of  the 
current  standards  (March  8,  1974,  for 
vessels  with  capacities  between  40,000 
and  65,000  gallons  and  June  11,  1973, 
for  vessels  with  greater  than  65,000 
gallon  capacity)  and  before  (date  of 
proposal  of  these  standards).  Retrofit 
of  such  facilities  would  not  be  required 
by  the  proposed  standards. 

The  proposed  standards  would  re¬ 
quire  the  use  of  double  seals  on  exter¬ 
nal  floating  roof  storage  vessels.  The 
primary  seal  would  have  to  be  a  metal¬ 
lic  shoe  seal  or  equivalent  with  a  seal 
fabric  having  no  holes,  tears,  or  other 
openings.  Gaps  between  the  tank  wall 
and  the  primary  seal  could  not  exceed 
0.32  cm  (Vb  in.)  in  width  for  a  cumula¬ 
tive  length  of  60  percent  of  the  cir¬ 
cumference  of  the  tank,  1.3  cm  (V4  in.) 
in  width  for  a  cumulative  length  of  30 
percent  of  the  circumference  of  the 
tank,  and  3.8  cm  (1V4  in.)  in  width  for 
a  cumulative  length  of  10  percent  of 
the  circumference  of  the  tank.  The 
secondary  seal  would  be  required  to 
completely  cover  the  space  between 
the  roof  edge  and  the  tank  wall.  Gaps 
between  the  tank  wall  and  the  second¬ 
ary  seal  could  not  exceed  0.32  cm  (Vb 
in.)  in  width  for  a  cumulative  length 
of  95  percent  of  the  circiunference  of 
the  tank,  and  1.3  cm  (V4  in.)  in  width 
for  a  cumulative  length  of  5  percent  of 
the  circumference  of  the  tank. 

The  proposal  also  specifies  that  the 
Administrator  approves  as  equivalent 
technology  the  use  of  a  nonmetallic 
resilient  seal  as  the  primary  seal  pro¬ 
vided  that  the  gaps  between  the  tank 
wall  and  the  primary  seal  do  not 
exceed  0.32  cm  (V^  in.)  in  width  for  a 
cumulative  length  of  95  percent  of  the 
circumference  of  the  tank  and  do  not 


exceed  1.3  cm  ( in.)  in  width  for  a  cu¬ 
mulative  length  of  the  remaining  5 
percent  of  the  circumference  of  the 
tank,  and  the  gaps  between  the  tank 
wall  and  the  secondary  seal  used  above 
the  nonmetallic  resilient  seal  do  not 
exceed  0.32  cm  (V4  in.)  in  width  over 
the  entire  circumference  of  the  tank. 

Since  the  current  standards  already 
require  at  least  single  seals  on  floating 
roof  tanks,  the  maximum  cost  of  the 
proposed  standards  would  be  the  in¬ 
cremental  cost  of  using  a  shoe  seal  in¬ 
stead  of  a  nonmetallic  resilient  seal  as 
the  primary  seal  and  of  installing  a 
second  seal.  These  two  costs  are  esti¬ 
mated  to  increase  the  cost  of  a  new  61- 
meter  (200-foot)  diameter  storage 
vessel  by  about  0.9  to  1.9  percent. 

The  proposed  standards  would  have 
a  positive  impact  on  environmental 
quality.  The  estimated  emission  reduc¬ 
tion  attributed  to  the  current  stand¬ 
ards  is  80  percent.  The  proposed 
standards  would  further  reduce  emis¬ 
sions  from  a  new  storage  vessel  con¬ 
taining  a  petroleum  liquid  by  about  75 
percent.  The  total  emission  reduction, 
therefore,  would  be  about  95  percent. 
The  proposed  standards  would  have 
no  adverse  environmental  or  energy 
impacts. 

Background 

On  March  8,  1974,  imder  the  author¬ 
ity  of  section  111  of  the  CHean  Air  Act, 
EPA  promulgated  standards  of  per¬ 
formance  in  Subpart  K  of  40  CFR 
Part  60  for  hydrocarbon  emissions 
from  petroleum  liquid  storage  vessels 
with  a  capacity  greater  than  151,416 
liters  (40,000  gallons).  These  standards 
require  that  new  storage  vessels  con¬ 
taining  petroleum  liquids  with  a  true 
vapor  pressure  greater  than  570  nun 
Hg  (11.1  psia)  be  equipped  with  a 
vapor  recovery  system  or  its  equiva¬ 
lent.  For  petroleum  liquids  with  a  true 
vapor  pressure  equal  to  or  greater 
than  78  mm  Hg  (1.5  psia)  but  not 
greater  than  570  mm  Hg  (11.1  psia). 
new  storage  vessels  are  required  to  be 
equipped  with  a  floating  roof  (internal 
or  external),  a  vapor  recovery  system, 
or  equivalent.  The  primary  intent  of 
Subpart  K  was  to  prohibit  the  use  of 
fixed  roofs  on  new  storage  vessels.  A 
floating  roof  or  vapor  recovery  system 
has  the  potential  for  reducing  emis¬ 
sions  by  70  to  90  percent  more  than 
the  reduction  achieved  with  a  fixed 
roof  only. 

An  external  floating  roof  tank  con¬ 
sists  of  a  welded  or  riveted  cylindrical 
vessel  equipped  with  a  deck  or  roof 
which  floats  on  the  liquid  surface  and 
rises  and  falls  with  the  liquid  level  in 
the  tank.  The  liquid  surface  is  com¬ 
pletely  covered  by  the  roof  except  for 
the  space  between  the  roof  and  the 
wall.  The  current  standards  require 
that  a  sliding  seal  be  attached  to  the 
roof  to  close  the  space  between  the 
roof  edge  and  the  tank  wall.  The  seals 
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in  current  use  are  metallic  shoe  seals 
or  nonmetallic  resUient  seals  (see  Fig¬ 
ures  1  and  2).  For  a  storage  vessel 
equipped  to  meet  the  current  stand¬ 
ards.  emissions  are  primarily  due  to 
wind-induced  hydrocarbon  losses 
through  the  seal  system.  Seal  losses 
increase  if  there  is  an  improper  fit  be¬ 
tween  the  seal  and  the  tank  wall  or 
leakage  through  the  fabric  cover  that 
is  used  to  bridge  the  space  between  a 
shoe  seal  and  the  floating  roof. 

Although  good  maintenance  and  in¬ 
spection  programs  may  be  effective  in 
reducing  emissions  through  a  single 
seal,  recent  industry  tests  have  indi¬ 
cated  that  reductions  can  be  achieved 


by  installing  a  second  seal  over  the  pri¬ 
mary  seal  (see  Figure  3).  As  improved 
technology  is  developed,  section 
llKbKlXB)  of  the  Clean  Air  Act  pro¬ 
vides  for  revision  of  standards  of  per¬ 
formance.  Since  the  promulgation  of 
the  current  standards,  the  use  of 
double  seals  on  external  floating  roof 
tanks  has  been  demonstrated  and  has 
been  shown  to  significantly  reduce 
emissions.  The  intent  of  the  proposed 
standards  is  to  require  the  use  of 
double  seals  instead  of  single  seals  on 
external  floating  roof  petroleum  liquid 
storage  vessels  for  which  construction 
is  commenced  on  or  after  (date  of  pro¬ 
posal  of  these  standards). 
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TANK  SHELL 


Figure  1. 


Primary  metallic  shoe  seal 


Fiaure  2.  Primary  nonmetal lie  resilient  seal 


Fiqure  3.  Metal lic-shoe-type  seal  with  secondary  seal 
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The  proposed  standards  are  In  terms 
of  equipment  specifications  and  main¬ 
tenance.  requirements  rather  than 
mass  emission  rates.  It  is  extremely 
difficult  to  quantify  mass  emission 
rates  for  petroleum  liquid  storage  ves¬ 
sels  because  of  the  varying  loss  mecha¬ 
nisms  and  the  number  of  variables  af¬ 
fecting  loss  rate.  Section  111(h)(1)  of 
the  Act  provides  that  equipment 
standards  may  be  established  for  a 
source  category  if  it  is  not  feasible  to 
prescribe  or  enforce  a  standard  which 
specifies  an  emission  limitation.  It  also 
requires  that  an  equipment  standard 
include  requirements  to  insure  the 
proper  operation  and  maintenance  of 
the  equipment.  Therefore,  the  pro¬ 
posed  standards  contain  certain  moni¬ 
toring  requirements. 

Rationale  for  Proposed  Standards 

SELECTION  op  THE  SOURCE  CATEGORY  AND 
AFFECTED  FACILITY 

Section  111  of  the  Act  directs  the 
Administrator  to  establish  standards 
of  performance  for  new  and  modified 
stationary  sources  that  may  contrib¬ 
ute  significantly  to  air  pollution  which 
causes  or  contributes  to  the  endanger- 
ment  of  public  health  or  welfare.  EPA 
considers  petroleum  liquid  storage  ves¬ 
sels  to  be  significant  contributors  to 
air  pollution.  Based  on  emission  fac¬ 
tors  (i,  2)  derived  from  equations  in 
American  Petroleum  Institute  Bulle¬ 
tins,  current  nationwide  hydrocarbon 
emissions  from  petroleum  liquid  stor¬ 
age  tanks  are  estimated  to  be  about 
750  Gg  (or  about  850,000  tons)  per 
year.  This  represents  about  4.5  per¬ 
cent  of  the  estimated  1975  national 
hydrocarbon  emissions  from  station¬ 
ary  sources.  ( J) 

In  a  1976  study  of  the  petroleum  re¬ 
fining  industry ,(4)  EPA  estimated  that 
the  growth  rate  of  domestic  petroleum 
demand  would  be  about  2V4  percent 
annually  for  the  period  1974  to  1985. 
It  is  assumed  that  the  growth  rate  of 
petroleum  liquid  storage  tanks  would 
be  the  same.  Although  this  estimated 
growth  rate  is  subject  to  change  de¬ 
pending  on  the  world  energy  situation 
and  the  nation’s  energy  policy,  growth 
in  the  construction  of  new  petroleum 
liquid  storage  tanks  is  likely  to  contin¬ 


ue  at  about  this  rate  at  least  into  the 
near  future.  All  new  petroleum  storage 
tanks  will  be  required  by  EPA’s  cur¬ 
rent  standards  of  performance  to  have 
floating  roofs,  vapor  recovery  systems, 
or  equivalent.  Because  petroleum 
liquid  storage  vessels  are  significant 
contributors  to  air  pollution  and  it  has 
been  demonstrated  that  emissions 
from  these  vessels  which  are  equipped 
with  external  floating  roofs  in  compli¬ 
ance  with  the  current  standards  can 
be  reduced  further  by  installation  of 
double  seals,  petroleum  liquid  storage 
vessels  have  been  selected  for  addi¬ 
tional  regulation.  Petroleum  liquid 
storage  vessels  for  which  construction 
was  commenced  before  (date  of  pro¬ 
posal  of  these  standards)  are  still  sub¬ 
ject  to  the  existing  standards  of  per¬ 
formance  and  those  storage  vessels 
equipped  with  external  floating  roofs 
are  required  to  have  single  seals  only. 

SELECTION  or  BEST  TECHNOLOGY 
CONSIDERING  COSTS 

Measurement  of  emissions  to  the  at¬ 
mosphere  from  commercisd  size  petro¬ 
leum  liquid  storage  vessels  with  exter¬ 
nal  floating  roofs  using  conventional 
measurement  techniques  is  virtually 
impossible  because  the  emissions  are 
not  confined.  The  proposed  standards, 
therefore,  are  based  primarily  on  stud¬ 
ies  conducted  recently  by  Chicago 
Bridge  and  Iron  (CBI)  for  Standard 
Oil  of  Ohio  and  Western  Oil  and  Gas 
Association  (5),  (6),  (7),  (id),  (ii)  on  a 
6-meter  (20-foot)  diameter  test  tank 
which  was  enclosed  for  the  purpose  of 
emission  measurement.  During  the 
CBI  studies,  pressure  drop  measure¬ 
ments  were  made  around  the  circum¬ 
ference  of  the  tank  on  the  windward 
and  leeward  sides.  E^missions  were 
measured  under  a  variety  of  condi¬ 
tions  to  determine  the  impact  of  such 
factors  as  wind  speed,  the  use  of 
double  seals,  gap  size  between  the 
seals  and  tank  wall,  shoe  seal  tight¬ 
ness,  rim  temperatures,  and  product 
vapor  pressure  on  emission  levels. 

It  was  found  that  most  hydrocarbon 
emission  from  storage  vessels  are  due 
to  wind-induced  pressure  losses.  Rela¬ 
tive  to  reference  atmospheric  pressure, 
pressure  variations  occur  around  the 
edges  of  the  roof  of  a  tank  as  a  func¬ 


tion  of  wind  velocity  and  position  of 
the  roof.  With  respect  to  wind  direc¬ 
tion,  the  pressure  is  higher  on  the  lee¬ 
ward  side  than  on  the  windward  side 
of  the  tank.  The  pressure  differences 
on  a  tank  roof  are  such  that  fresh  air 
flows  downward  through  the  space  be¬ 
tween  the  tank  wall  and  the  seal  on 
the  leeward  side,  across  the  liquid  sur¬ 
face  along  the  circumference  of  the 
tank,  and  out  the  other  side.  The 
spaces  are  saturated  with  hydrocarbon 
vapors,  which  are  carried  out  in  the 
flow  of  air.  The  true  vapor  pressure  of 
the  liquid  being  stored,  which  deter¬ 
mines  the  hydrocarbon  concentration 
in  the  spaces  between  the  seal  and 
tank  wall  and  the  roof  and  liquid  sur¬ 
face,  and  the  type  and  condition  of 
seals  are  other  factors  which  were 
found  to  significantly  influence  emis¬ 
sions. 

Figure  4  shows  the  effect  of  various 
types  of  seals  and  seal  conditions  on 
emission  levels.  The  other  two  factors 
which  were  found  to  have  the  most 
impact  on  emissions— wind  velocity 
and  vapor  pressure  of  the  stored 
liquid— are  held  constant.  Emission 
levels  would  deviate  from  those  shown 
in  the  figure  if  one  of  these  conditions 
were  changed.  As  indicated  in  Figure 
4,  for  both  nonmetallic  resilient  seals 
and  shoe  seals,  using  a  secondary  seal 
above  the  primary  seal  and  reducing 
the  gaps  between  both  the  primary 
and  the  secondary  seals  and  the  tank 
wall  significantly  reduce  the  emissions 
resulting  from  wind-induced  pressure 
losses.  Using  double  seals  reduces  the 
impact  of  the  size  of  the  gap  between 
the  primary  seal  and  the  tank  wall  on 
emission  levels,  but  reducing  these 
gaps  still  has  a  positive  effect. 

The  CBI  test  data  in  Figure  4  also 
indicate  that  when  a  nometallic  resil- 
kient  seal  is  used  as  the  primary  seal 
and  the  secondary  seal  has  a  1.3  cm  (V& 
in.)  gap  for  5  percent  of  the  circumfer¬ 
ence  of  the  vessel,  emissions  are  5 
times  higher  than  when  a  shoe  seal  is 
used  as  the  primary  seal  and  the  sec¬ 
ondary  seal  has  the  same  gaps.  Based 
on  these  data,  it  is  concluded  that  the 
use  of  a  shoe  seal  achieves  a  greater 
reduction  in  emissions  than  the  use  of 
a  nonmetallic  resilient  seal. 
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Figure  4.  Emissions  from  CBI  test  tank  with  various  seals. 
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It  can  also  be  seen  in  Figure  4  that  a 
primary  metallic  shoe  seal  with  no  gap 
used  in  conjunction  with  a  secondary 
seal  with  no  gap  achieves  the  lowest 
emission  level.  However,  it  is  difficult 
to  comply  with  a  no  gap  requirement 
becuase  in  most  cases  the  storage  ves¬ 
sels  are  not  perfectly  round.  A  more 
viable  regulatory  approach  would  be 
to  allow  some  small  gaps  between  the 
seals  and  tank  wall.  From  Figure  4  it 
can  be  seen  that  even  with  small  gaps, 
the  hydrocarbon  emission  level  re¬ 
mains  low.  Consequently,  the  pro¬ 
posed  standards  contain  certain  gap 
requirements  for  both  the  primary 
and  secondary  seals. 

For  a  shoe  seal  used  as  the  primary 
seal,  the  permeability  of  the  seal 
fabric  used  to  bridge  the  space  be¬ 
tween  the  shoe  seal  and  the  floating 
roof  can  be  an  important  factor  affect¬ 
ing  emission  levels.  The  use  of  fabric 
with  holes,  tears,  or  openings  increases 
leakage  due  to  gas  penetration 
through  the  fabric.  Therefore,  it  is 
concluded  that  requiring  the  use  of  a 
metallic  shoe  seal  with  no  holes,  tears, 
or  openings  would  result  in  reduced 
hydrocarbon  emissions. 

Costs  must  be  considered  in  setting 
standards  of  performance  tmder  sec¬ 
tion  111.  Since  the  current  standards 
already  require  single  seals  on  floating 
roof  storage  vessels  the  costs  associat¬ 
ed  with  the  proposed  standards  are 
only  the  incremental  costs  of  using  a 
metallic  shoe  seal  instead  of  a  nonme- 
tallic  resilient  seal  as  the  primary  seal 
and  the  costs  of  adding  a  secondary 
seal.  For  a  new  61-meter  (200-foot)  di¬ 
ameter  storage  vessel,  the  total  in¬ 
stalled  cost  of  a  nonmetallic  resilient 
seal  is  estimated  to  be  approximately 
$20,000  to  $33,000,  and  the  total  in¬ 
stalled  cost  of  a  shoe  seal  is  estimated 
to  range  from  $28,000  to  $41,000,  or 
approximately  $8,000  more  than  a 
nonmetaUic  resilient  seal.  The  total 
annualized  cost  for  a  shoe  seal  is  esti¬ 
mated  to  be  about  $2,400  more  than 
that  for  a  nonmetallic  resilient  seal. 
EPA  is  not  aware  of  any  situations 
where  technological  or  economic  con¬ 
siderations  would  preclude  the  instal¬ 
lation  of  shoe  seals  in  lieu  of  nonme¬ 
tallic  resilient  seals  during  the  con¬ 
struction  of  new  petroleum  storage 
vessels. 

Adding  a  secondary  seal  is  estimated 
to  cost  $12,600  to  $19,000,  and  to  in¬ 
crease  total  annualized  costs  by  $4,000 
to  $5,800  if  it  is  assumed  that  there 
are  no  savings  due  to  retention  of  pe¬ 
troleum  product.  Total  annualized 
costs  would  be  reduced  to  between 
$1,700  and  $5,400,  however,  if  a  savings 
in  petroleum  product  is  assumed.  A 
range  is  estimated  because  the  amount 
of  petroleum  product  saved  would 
depend  on  the  true  vapor  pressure  of 
the  petroleum  liquid  and  wind  veloc¬ 
ity. 

The  cost  of  a  new  61 -meter  diameter 
storage  vessel  is  estimated  to  be  about 


$1,400,000  to  $2,200,000.  This  cost  in¬ 
cludes  the  tank  foundation,  firewalls, 
connections  to  refinery  pumps,  lines, 
etc.  Thus,  using  a  shoe  seal  instead  of 
a  nonmetallic  resilient  seal  as  the  pri¬ 
mary  seal  and  installing  a  secondary 
seal  would  increase  the  cost  of  a  new 
storage  vessel  by  only  about  0.9  to  1.9 
percent.  By  comparison,  the  increased 
cost  for  a  new  storage  vessel  to  comply 
with  the  current  standards  is  12  to  25 
percent.  Therefore,  the  increased  cost 
of  complying  with  the  proposed  stand¬ 
ards  is  considered  to  be  reasonable  and 
would  not  adversely  affect  the  demand 
for  new  vessels.  Since  the  additional 
cost  would  not  reduce  the  demand  for 
new  vessels,  the  economic  impact  of 
the  proposed  standard  on  the  manu- 
factiu-ers  of  storage  vessels  Is  small. 

EPA  also  attempted  to  determine 
the  impact  of  the  proposed  standards 
on  nonmetallic  resilient  seal  manufac¬ 
turers;  however,  it  was  discovered  that 
the  materials  for  the  seals  are  pur¬ 
chased  by  the  storage  vessel  manufac¬ 
turers  who  then  fabricate  and  install 
the  seals.  Nearly  all  the  storage  vessel 
manufacturers  have  the  expertise  to 
install  either  metallic  shoe  seals  or 
nonmetallic  resilient  seals  with  most 
manufacturers  being  indifferent  to 
customer  preference  toward  a  certain 
type  of  seal.  One  manufacturer  does 
stress  its  expertise  with  nonmetallic 
resilient  seals;  however,  this  emphasis 
has  not  caused  dlsproportional  sales  of 
nonmetallic  resilient  seals  over  metal¬ 
lic  shoe  seals.  Also,  since  the  seals  are 
fabricated  on  site,  little  or  no  extra 
capital  would  be  needed  to  convert 
plant  and  equipment  to  produce  a 
greater  quantity  of  metallic  shoe  seals. 
In  addition,  storage  vessel  manufac¬ 
turers  generally  do  not  maintain  an  in¬ 
ventory  of  nonmetallic  resilient  seal 
materials  that  would  need  to  be  liqui- 
dated.(12)  Consequently,  any  shift  to¬ 
wards  more  installation  of  metallic 
shoe  seals  caused  by  the  proposed 
standards  would  have  little  impact  on 
the  storage  vessel  manufacturers. 

Three  companies  in  the  United 
States  currently  supply  the  rubber 
casings  and  urethane  foam  necessary 
for  the  fabrication  of  the  nonmetallic 
resilient  seals.  All  three  of  these  com¬ 
panies  are  highly  diversified  and  the 
sale  of  nonmetallic  resilient  seal  mate¬ 
rials  makes  up  only  a  small  portion  of 
their  total  sales.  The  average  losses  in 
sales  of  the  three  companies  due  to 
the  proposed  standard  would  range 
from  about  0.5  to  1.4  percent  of  total 
sales.(12)  Consequently,  the  economic 
impact  on  the  nonmetallic  resilient 
seal  materials  suppliers  would  be 
small. 

Any  difference  in  maintenance  re¬ 
quirements  for  metallic  shoe  seals  as 
compared  with  maintenance  require¬ 
ments  for  nonmetallic  resilient  seals 
could  also  impact  the  storage  vessel 
purchasers.  Generally,  however,  me¬ 


tallic  shoe  seals  last  longer  and  require 
less  maintenance  than  nonmetallic  re¬ 
silient  seals.  (.12)  Therefore,  this 
aspect  of  the  proposed  standards 
would  have  no  adverse  impact  on  the 
storage  vessel  purchasers. 

The  longer  life  of  the  average  metal¬ 
lic  shoe  seal  would  also  impact  the 
vessel  service  companies.  However, 
since  replacing  seals  is  only  a  small 
part  of  a  vessel  service  company’s  busi¬ 
ness,  the  economic  impact  of  the  pro¬ 
posed  standard  would  be  small. 

There  is  expected  to  be  little,  if  any, 
economic  impact  on  existing  storage 
vessels  as  a  result  of  modifications  of 
existing  vessels.  'The  only  change  EPA 
is  presently  aware  of  which  could  po¬ 
tentially  be  considered  a  modification 
is  a  change  in  the  petroleiun  liquid 
being  stored.  However,  40  CFR 
60.14(e)(4)  states  that  a  change  in  fuel 
or  raw  material  is  not  considered  to  be 
a  modification  if  the  existing  facility 
was  designed  to  accommodate  that  al¬ 
ternative  use  prior  to  the  promulga¬ 
tion  of  standards  of  performance  for 
that  source  type.  There  are  likely  to 
be  few,  if  any,  changes  in  the  product 
being  stored  which  a  storage  vessel 
was^ot  originally  designed  to  accom¬ 
modate. 

Using  the  emission  control  technol¬ 
ogy  described  in  the  preceding  para¬ 
graphs— double  seals;  shoe  seals  as  the 
primary  seals;  seal  fabric  with  no 
holes,  tears,  or  openings  and  narrow 
gap  widths— would  have  a  beneficial 
impact  on  environmental  quality. 
Compared  with  the  current  standards, 
this  technology  would  reduce  hydro¬ 
carbon  emissions  from  petroleum 
liquid  storage  vessels  equipped  with 
external  floating  roofs  by  60  percent 
assiuning  a  metallic  shoe  seal  was  used 
to  meet  the  current  standard,  and  up 
to  98  percent  assuming  a  nonmetallic 
resilient  seal  was  used  to  meet  the  cur¬ 
rent  standard.  These  figxires  are  based 
on  Figure  4  and  the  assumption  that 
the  storage  vessel  is  exposed  to  a  wind 
velocity  of  3.58  m/s  (8  mph)  and  con¬ 
tains  a  petroleiun  liquid  with  a  true 
vapor  pressure  of  258  mm  Hg  (5  psia). 
The  percentage  reduction  would  be  ex¬ 
pected  to  vary  for  different  storage 
vessels  depending  on  the  wind  speed 
and  the  true  vapor  pressure  of  the  pe¬ 
troleum  liquid  being  stored.  There 
would  be  no  adverse  impacts  on  other 
environmental  media.  National  energy 
requirements  would  actually  be  de¬ 
creased  very  slightly  since  this  tech¬ 
nology  would  result  in  retention  of  pe¬ 
troleum  products  that  would  other¬ 
wise  be  lost  as  hydrocarbon  emissions. 

Consequently,  the  use  of  double 
seals  employing  a  shoe  seal  with  a  seal 
fabric  with  no  holes,  tears,  or  openings 
as  the  primary  seal,  and  having 
narrow  gaps  between  both  the  primary 
and  secondary  seals  and  the  storage 
vessel  wall,  has  been  selected  as  the 
best  demonstrated  technology,  consid- 
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ering.  costs,  for  reducing  emissions 
from  petroleum  liquid  storage  vessels. 
Thus,  the  proposed  standards  require 
either  the  use  of  this  technology  or 
technology  demonstrated  to  be  equiva¬ 
lent. 

As  can  be  observed  in  Figure  4.  if  a 
nonmetallic  resilient  seal  is  used  as 
the  primary  seal  and  there  are  no  gaps 
(i.e..  gap  widths  of  0.32  cm  or  less)  be¬ 
tween  the  secondary  seal  and  the  stor¬ 
age  vessel  wall,  emissions  are  approxi¬ 
mately  the  same  as  when  a  shoe  seal  is 
used  as  the  primary  seal  and  the  gaps 
on  the  secondary  seal  are  as  much  as 
1.3  cm  (V4  in.)  for  5  percent  of  the  cir¬ 
cumference  of  the  tank.  The  proposed 
regulation,  therefore,  states  that  the 
Administrator  iq>proves  the  use  of  a 
nonmetallic  resilient  seal  as  equivalent 
to  a  shoe  seal  for  the  primary  seal  if 
the  secondary  seal  above  the  nonme¬ 
tallic  resilient  seal  has  gaps  no  greater 
than  0.32  cm. 

Instead  of  approving  as  equivalent 
technology  the  use  of  nonmetallic  re¬ 
silient  seals  in  conjunction  with  sec¬ 
ondary  seals  with  no  gaps  greater  than 
0.32  cm.  the  standards  of  performance 
could  require  either  the  use  of  shoe 
seals  or  the  use  of  nonmetallic  resil¬ 
ient  seals  with  the  more  stringent^p 
requirement  for  nonmetallic  resilient 
seals.  If  the  standard  were  written  in 
this  way,  nonmetallic  resilient  seals 
would  always  be  required  to  meet  the 
more  stringent  gap  requirement.  It  is 
possible,  however,  that  improvements 
can  be  made  to  nonmetallic  resilient 
seals  to  make  th«n  equivalent  to  me¬ 
tallic  shoe  seals  without  meeting  a 
more  stringent  gap  requirement.  It  is 
also  possible  that  other  seals  can  be 
developed  that  would  be  equivalent  to 
metallic  shoe  seals.  The  proposed 
standards,  therefore,  provide  maxi¬ 
mum  flexibility  for  manufacturers  to 
make  inmrovements  in  nonmetallic  re¬ 
silient  seals  or  other  types  of  seals  and 
demonstrate  their  equivalency  to  me¬ 
tallic  shoe  seals. 

SELECTION  or  MISCELLANEOUS 
requirements 

The  ciurent  standards  of  perform¬ 
ance  do  not  apply  to  storage  vessels 
for  petroleum  or  condensate  stored, 
processed,  and/or  treated  at  a  drilling 
and  production  facility  prior  to  custo¬ 
dy  transfer.  These  vessels  were 
exempted  because  many  of  them  are 
normally  bolted  for  purposes  of  mobil¬ 
ity.  The  proposed  standards  of  per¬ 
formance,  however,  would  apply  to 
storage  vessels  at  drilling  and  produc¬ 
tion  facilities  if  the  vessels  are  larger 
than  151,416  liters  (40,000  gallons). 
Bolted  vessels  larger  than  the  cut-off 
size  would  not  be  exempt  because  they 
are  no  different  from  other  large  stor¬ 
age  vessels  being  covered  with  regard 
to  emissions,  control  technology,  or 
costs. 

The  definition  of  “petroleum  refin¬ 
ery"  has  been  expanded  in  both  Sub¬ 


parts  K  and  Ka  to  include  extracting. 
This  change  is  being  made  to  ensure 
that  the  definition  covers  all  activities 
at  a  petroleum  refinery.  “Extracting" 
was  not  purposely  excluded  in  Subpart 
K  and  its  addition  should  not  change 
the  impact  of  the  standard. 

selection  of  testing,  IfONTTORINO,  AND 
RECORDKEEPING  REQUIBEMENTS 

The  proposed  standards  include  a 
section  on  testing  (section  60.114a)  for 
determining  conm>liance  with  the  gap 
requirements.  The  current  standards 
of  performance  do  not  have  a  compa¬ 
rable  testing  section  because  they  do 
not  contain  gap  requirements.  Per¬ 
formance  tests  for  most  sources  sub¬ 
ject  to  Part  60  are  required  within  60 
days  after  achieving  the  maximum 
production  rate.  The  maximum  pro¬ 
duction  rate  for  a  storage  vessel  would 
be  the  filling  of  the  vessel  with  petro¬ 
leum  liquid.  The  proposed  standards 
for  storage  vessels  provide  the  option 
of  doing  the  performance  test  before  a 
tank  Is  filled  with  petroleum  liquid. 
This  is  based  on  the  reasoning  that 
the  gaps  between  a  primary  seal  and 
the  tank  wall  have  to  be  measured 
when  the  secondary  seal  is  not  in  place 
when  doing  a  performance  test.  This 
means  that  the  tank  could  not  contain 
petroleum  liquid,  since  the  secondary 
seal  is  required  by  the  standard  to 
cover  the  primary  seal  when  the  tank 
is  in  operation.  The  gaps  for  the  pri¬ 
mary  seal  would  be  most  easily  meas¬ 
ured  during  the  construction  of  the 
tank  before  the  secondary  seal  is  in¬ 
stalled.  If  the  owner  or  operator  chose 
to  do  the  measiu^ments  on  the  prima¬ 
ry  seal  after  the  tank  has  been  filled 
with  petroleiun  liquid,  it  would  be  nec¬ 
essary  to  empty  the  tank  and  remove 
the  secondary  seal.  The  secondary  seal 
gaps,  on  the  other  hand,  could  be 
measured  when  the  tank  is  filled  with 
petroleum  liquid.  The  proposed  stand¬ 
ards  would  require  that  this  perform¬ 
ance  test  be  repeated  every  five  years. 

The  proposed  standards  would  re¬ 
quire  that  the  distance  between  the 
seals  and  the  tank  wall  be  measured 
while  the  floating  roof  is  placed  at  dif¬ 
ferent  levels.  This  could  be  done  by 
putting  different  quantities  of  water 
into  the  tank  before  the  tank  is  filled 
with  petroleum  liquid.  Measuring  the 
gaps  at  different  levels  is  required  be¬ 
cause  the  floating  roof  would  be  locat¬ 
ed  at  different  levels  while  the  tank  is 
in  normal  operation.  The  proposed 
standards  would  also  require  that  the 
gaps  be  measured  around  the  circum¬ 
ference  of  the  tank.  For  each  gap  size, 
the  distances  around  the  tank  which 
have  that  gap  size  would  need  to  be  ac¬ 
cumulated.  Gaps  would  be  measured 
with  a  probe  having  a  diameter  equiva- 
fent  to  one  of  the  gap  widths  specified 
in  the  standard.  In  the  process  of 
measuring  gaps,  those  giq>  widths 
which  are  between  two  sizes  specified 


in  the  standards  would  be  considered 
equivalent  to  the  larger  of  the  two 
sizes.  For  example,  a  gap  between  0.32 
cm  (V4  in.)  and  1.3  cm  (V4  in.)  in  width 
would  be  (X)nsidered  as  1.3  cm  (V^  in.). 

Most  of  the  monitoring  and  record¬ 
keeping  requirements  in  the  proposed 
standards  (sections  60.115a  (a),  (b),  (c). 
and  (d))  are  the  same  as  the  ones  in 
the  current  standards.  An  additional 
requirement  is  proposed  to  allow  for 
routine  inspection  of  the  primary  seal 
between  performance  tests.  Under  this 
requirement  the  secondary  seal  would 
allow  easy  insertion  of  probes  in  at 
least  four  locations  for  measuring  gaps 
in  the  primary  seal.  This  would  allow 
for  inspection  of  the  primary  seal 
without  removing  the  secondary  seal 
which  would  make  emptying  the  tank 
unnecessary.  The  tank,  therefore, 
would  have  to  be  emptied  only  during 
performance  tests  and  routine  mainte¬ 
nance  of  the  secondary  seal. 

Miscellaneous 

In  accordance  with  section  117  of 
the  Act.  publication  of  these  proposed 
standards  was  preceded  by  consulta¬ 
tion  with  independent  experts  and 
Federal  departments  and  agencies. 
The  Administrator  will  welcome  com¬ 
ments  on  all  aspects  of  the  proposed 
regulation,  including  economic  and 
technological  issues  and  record  keep¬ 
ing  requirements. 

It  should  be  noted  that  standards  of 
performance  for  new  sources  estab¬ 
lished  under  section  ill  of  the  Clean 
Air  Act  reflect  the  degree  of  emission 
limitation  achievable  through  applica¬ 
tion  of  the  best  adequately  demon¬ 
strated  technological  system  of  con¬ 
tinuous  emission  reduction  (taking 
into  consideration  the  cost  of  achiev¬ 
ing  such  emission  reduction,  any 
nonair  quality  health  and  environmen¬ 
tal  impact  and  energy  requirements). 
State  implementation  plans  (SIPs)  ap¬ 
proved  or  promulgated  under  section 
110  of  the  Act,  on  the  other  hand, 
must  provide  for  the  attainment  and 
maintenance  of  national  ambient  air 
quality  standards  (NAAQS)  designed 
to  protect  public  health  and  welfare. 
For  that  purpose,  SIPs  must  in  some 
cases  require  greater  emission  reduc¬ 
tions  than  those  required  by  standards 
of  performance  for  new  sources.  Sec¬ 
tion  173  of  the  Act  requires,  among 
other  things,  that  a  new  or  modified 
source  constructed  in  an  area  which 
exceeds  the  NAAQS  must  reduce  emis¬ 
sions  to  the  level  which  reflects  ^e 
“lowest  achievable  emission  rate”  for 
such  category  of  source,  as  defined  in 
section  171(3).  In  no  event  can  the 
emission  rate  exceed  any  applicable 
standard  of  performance. 

A  similar  situation  may  arise  when  a 
major  emitting  facility  is  to  be  con¬ 
structed  in  a  geographic  area  which 
falls  under  the  prevention  of  signifi¬ 
cant  deterioration  of  air  quality  provi- 
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sions  of  the  Act  (Part  C).  These  provi¬ 
sions  require,  among  other  things, 
that  major  emitting  facilities  to  be 
constructed  in  such  areas  are  to  be 
subject  to  best  available  control  tech¬ 
nology  for  all  pollutants  regulated 
under  the  Act.  The  term  “best  availa¬ 
ble  control  technology”  (BACT),  as  de¬ 
fined  in  section  169(3),  means  “an 
emission  limitation  based  on  the  maxi¬ 
mum  degree  of  reduction  of  each  pol¬ 
lutant  subject  to  regulation  under  this 
Act  emitted  from  or  which  results 
from  any  major  emitting  facility, 
which  the  permitting  authority,  on  a 
case-by-case  basis,  taking  into  account 
energy,  environmental,  and  economic 
impacts  and  other  costs,  determines  is 
achievable  for  such  facility  through 
application  of  production  processes 
and  available  methods,  systems,  and 
techniques,  including  fuel  cleaning  or 
treatment  or  innovative  fuel  combus¬ 
tion  techniques  for  control  of  each 
such  pollutant.  In  no  event  shall  appli¬ 
cation  of  ‘best  available  control  tech¬ 
nology’  result  in  emissions  of  any  pol¬ 
lutants  which  will  exceed  the  emis¬ 
sions  allowed  by  any  applicable  stand¬ 
ard  established  pursuant  to  section 
111  or  112  of  this  Act.” 

Standards  of  performance  should 
not  be  viewed  as  the  ultimate  in 
achievable  emission  ccntrol  and 
should  not  preclude  the  imposition  of 
a  more  stringent  emission  standard, 
where  appropriate.  For  example,  while 
cost  of  achievement  may  be  an  impor¬ 
tant  factor  in  determining  standards 
of  performance  applicable  to  all  areas 
of  the  country  (clean  as  well  as  dirty), 
costs  must  be  accorded  far  less  weight 
in  determining  the  “lowest  achievable 
emission  rate”  for  new  or  modified 
sources  locating  in  areas  violating  sta¬ 
tutorily-mandated  health  and  welfare 
standards.  Although  there  may  be 
emission  control  technology  available 
that  can  reduce  emissions  below  those 
levels  required  to  comply  with  stand¬ 
ards  of  performance,  this  technology 
might  not  be  selected  as  the  basis  of 
standards  of  performance  due  to  costs 
associated  with  its  use.  This  in  no  way 
should  preclude  its  use  in  situations 
where  cost  is  a  lesser  consideration, 
such  as  determination  of  the  “lowest 
achievable  emission  rate.” 

In  addition.  States  are  free  under 
section  116  of  the  Act  to  establish  even 
more  stringent  emission  limits  than 
those  established  imder  section  111  or 
those  necessary  to  attain  or  maintain 
the  NAAQS  under  section  110.  Thus, 
new  sources  may  in  some  cases  be  sub¬ 
ject  to  limitations  more  stringent  than 
standards  of  performance  under  sec¬ 
tion  111,  and  prospective  owners  and 
operators  of  new  sources  should  be 
aware  of  this  possibility  in  planning 
for  such  facilities. 

Economic  impact  assessment:  An 
economic  impact  assessment  has  been 
prepared  as  required  under  section  317 
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of  the  Act  and  is  included  in  the 
docket. 

Dated:  May  2, 1978. 

Douglas  M.  Costle, 
Administrator. 
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Test  Programs."  Final  Report.  Chicago 
Bridge  &  Iron  Co..  November  18. 1976. 

(6)  “SOHIO/C!BI  floating  roof  Emission 
Test  Program."  Supplemental  Report.  Chi¬ 
cago  Bridge  A  Iron  Co..  February  IS.  1977. 

( 7)  "Western  Oil  and  Clas  Association  Me¬ 
tallic  Sealing  Ring  Emission  Test  Program.” 
Interim  Report.  Chicago  Bridge  &  Iron. 
January  18. 1977. 

(8)  Ball.  D.  A..  Putman.  A.  A.  and  Luce,  R. 
O.,  "Evaluation  of  Methods  for  Measiuing 
and  Controlling  Hydrocarbon  Emissions 
from  Petroleum  Storage  Tanks."  UJS.  E3*A- 
450/13-76-036,  November  1976. 

(9)  "Hydrocarbon  Emissions  From  Float¬ 
ing  Roof  Storage  Tanks,”  Prepared  for  the 
Western  Oil  A  Gas  Association  by  Elngineer- 
ing-Sclence,  Inc.,  January  1977. 

110)  Western  Oil  and  Gas  Association  Me¬ 
tallic  Sealing  Ring  Emission  Test  Program, 
Supplemental  Report.  Chicago  Bridge  & 
Iron.  June  30. 1977. 

111)  Letter,  from  Royce  J.  Laverman  to 
Mr.  R.  K.  Burr.  October  11. 1977. 

(i2)  “Financial  and  Ekx>nomic  Impacts  of 
Proposed  Standards  of  Performance  for 
New  Sources— Storage  Vessels  for  Petro¬ 
leum  Agency."  Draft  Report,  Energy  and 
Environmental  Analysis.  Inc.,  August  1977. 

It  is  proposed  that  40  CFR  Part  60 
be  amended  by  revising  §  60.11(a)  of 
Subpart  A.  by  revising  the  heading 
and  amending  §§60.110  and  60.111  of 
Subpart  K.  and  by  adding  a  new  Sub¬ 
part  Ka  as  follows: 

1.  §  60.11(a)  is  revised  to  read  as  fol¬ 
lows: 

§60.11  Ck>mpliance  with  standards  and 
maintenance  requirements. 

(a)  Compliance  with  standards  in 
this  part,  other  than  opacity  stand¬ 
ards,  shall  be  determined  only  by  per¬ 
formance  tests  established  by  §60.8, 
unless  otherwise  specified  in  the  appli¬ 
cable  standard. 

2.  The  heading  for  Subpart  K  is  re¬ 
vised  to  read  as  follows: 

Swbpart  K — Standards  of  Porfomianca  far  Star- 

ag*  Vassals  for  Potrolaam  Liquids  Construct- 

od  Prior  to  (Data  of  Proposal  of  Thasa 

Standards) 

3.  Paragraphs  (cKl)  and  (c)(2)  of 
§60.110  are  revised  to  read  as  follows: 
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§  60.110  '  Applicability  and  designation  of 
aHected  facility. 

*  •  •  •  • 

(c)  •  •  • 

(1)  Has  a  capacity  greater  than 
151,416  liters  (40,000  gallons),  but  not 
exceeding  246,052  liters  (65.000  gal¬ 
lons),  and  commences  construction  or 
modification  after  March  8,  1974.  and 
prior  to  (date  of  proposal  of  these 
standards). 

(2)  Has  a  capacity  greater  than 
246,052  liters  (65,000  gallons)  and  com¬ 
mences  construction  or  modification 
after  June  11.  1973,  and  prior  to  (date 
of  proposal  of  these  standards). 

D  •  •  «  • 

4.  Paragraph  (c)  of  §  60.111  is  revised 
to  read  as  follows: 

§  60.111  Definitions. 

•  •  •  •  * 

(c)  “Petroleum  refinery”  means  any 
facility  engaged  in  producing  gasoline, 
kerosene,  distillate  fuel  oils,  residual 
fuel  oils,  lubricant,  or  other  products 
through  distillation  of  petroleum  or 
through  redistillation,  cracking,  ex¬ 
tracting,  or  reforming  of  unfinished 
petroleum  derivatives. 

5.  A  new  Subpart  Ka  is  added  to 
read  as  follows: 

Subporl  Ko — Stondord*  of  Poffonnonco  for  Storogo 
Vottoh  for  PotrolouM  UquMo  Coiwtructod  oa  or 
Affor  (Ooto  of  PropoMl  of  ThoM  Standard*) 

Sec. 

60.110a  Applicability  and  designation  of  af¬ 
fected  facility. 

60.111a  Definitions. 

60.112a  Standard  for  hydrocarbons. 

60.113a  Equivalent  equipment. 

60.114a  Testing  and  proi^ures. 

60.115a  Monitoring  of  operations. 

Authority:  Sec.  Ill,  301(a)  of  the  CHean 
Air  Act  as  amended  (42  UB.C.  7411, 
7601(a)),  and  additional  authority  as  noted 
below. 

§  60.110a  Applicability  and  designation  of 
affected  facility. 

(a)  The  affected  facility  to  which 
this  subpart  applies  is  each  storage 
vessel  for  petroleum  liquids  which  has 
a  storage  capacity  greater  than 
151,416  liters  (40,000  gallons)  and  for 
which  construction  is  commenced 
after  (date  of  proposal  of  these  stand¬ 
ards). 

§  60.111a  Definitions. 

As  used  in  this  subpart,  all  terms  not 
defined  herein  shall  have  the  meaning 
given  them  in  the  Act  and  in  Subpart 
A  of  this  part. 

(a)  “Storage  vessel”  means  any  tank, 
reservoir,  or  container  used  for  the 
storage  of  petroleum  liquids,  but  does 
not  include: 

(1)  Pressure  vessels  which  are  de¬ 
signed  to  operate  in  excess  of 
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0.0044kg/m*  (15  Ib/in.*  gauge)  with¬ 
out  emissions  to  the  atmosphere 
except  imder  emergency  conditions, 

(2)  Subsimface  caverns  or  porous 
rock  reservoirs,  or 

(3)  Underground  tanks  if  the  total 
volume  of  petroleiim  liquids  added  to 
and  taken  from  a  tank  annually  does 
not  exceed  twice  the  volume  of  the 
tank. 

(b)  “Petroleum  liquids”  means  petro¬ 
leum,  condensate,  and  any  finished  or 
intermediate  products  manufactured 
in  a  petroleum  refinery  but  does  not 
mean  Nos.  2  through  6  fuel  oils  as 
specified  in  AJ5.T.M.  D396-69,  gas  tur¬ 
bine  fuel  oils  Nos.  2-GT  through  4-OT 
as  specified  in  A.S.T.M.  D2880-71,  or 
diesel  fuel  oils  Nos.  2-D  and  4-D  as 
specified  in  A.S.T.M.  D975-68. 

(c)  “Petroleum  refinery”  means  any 
facility  engaged  in  producing  gasoline, 
kerosene,  distillate  fuel  oils,  residual 
fuel  oils,  lubricants,  or  other  products 
throuLgh  distillation  of  petroleum  or 
through  redistillation,  cracking,  ex¬ 
tracting,  or  reforming  of  unfinished 
petroleum  derivatives. 

(d)  “Petroleum”  means  the  crude  oil 
removed  from  the  earth  and  the  oils 
derived  from  tar  sands,  shale,  and  coal. 

(e)  “Hydrocarbon”  means  any  organ¬ 
ic  compound  consisting  predominantly 
of  carbon  and  hydrogen. 

(f)  “Condensate”  means  hydrocar¬ 
bon  liquid  separated  from  natural  gas 
which  condenses  due  to  changes  in  the 
temperatime  and/or  pressure  and  re¬ 
mains  liquid  at  standvd  conditions. 

(g)  “True  vapor  pressime”  means  the 
equilibrium  partial  pressure  exerted 
by  a  petroleum  liquid  as  determined  in 
accordance  with  methods  described  in 
American  Petroleum  Institute  Bulletin 
2517,  Evaporation  Loss  from  Floating 
Roof  Tanks,  1962. 

(h)  “Reid  vapor  pressure”  is  the  ab¬ 
solute  vapor  pressure  of  volatile  crude 
oil  and  volatile  non-viscous  petroleum 
liquids,  except  liquified  petroleum 
gases,  as  determined  by  ASTM-D-323- 
58  (reapproved  1968). 

§  60.112a  Standard  for  hydrocarbons. 

(a)  The  owner  or  operator  of  any 
storage  vessel  which  contains  a  petro¬ 
leum  liquid  which,  as  stored,  has  a 
true  vapor  pressure  equal  to  or  greater 
than  78  mm  Hg  (1.5  psia)  but  not 
greater  than  570  mm  Hg  (11.1  psia), 
shall  equip  the  storage  vessel  with  one 
of  the  following: 

(1)  An  external  floating  roof,  con¬ 
sisting  of  a  pontoon-type  or  double- 
deck-type  cover  that  rests  on  the  sur¬ 
face  of  the  liquid  contents  and  is 
equipped  with  a  closure  device  be¬ 
tween  the  tank  wall  and  roof  edge. 
Except  during  initial  tank  fill,  per¬ 
formance  tests,  or  when  the  tank  is 
completely  emptied,  the  roof  is  to  be 
floating  on  the  liquid,  i.e.  off  the  roof 
leg  supports,  at  all  times.  The  closure 
device  is  to  consist  of  two  seals,  one 


above  the  other.  The  lower  seal  is  re¬ 
ferred  to  as  the  primary  seal  and  the 
upper  seal  is  referred  to  as  the  second¬ 
ary  seal. 

(i)  The  primary  seal  is  to  be  a  metal¬ 
lic  shoe  seal  or  equivalent  as  provided 
in  §60.113a(b),  and  is  to  meet  the  fol¬ 
lowing  requirements: 

(A)  Gaps  between  the  tank  wall  and 
the  primary  seal  are  not  to  exceed  0.32 
cm  (V6  in.)  in  width  for  a  cumulative 
length  of  60  percent  of  the  circumfer¬ 
ence  of  the  tank,  are  not  to  exceed  1.3 
cm  (^  in.)  in  width  for  a  cumulative 
length  of  the  next  30  percent  of  the 
circumference  of  the  tank,  and  are  not 
to  exceed  3.8  cm  (1^  in.)  in  width  for  a 
cumulative  length  of  the  remaining  10 
percent  of  the  circumference  of  the 
tank.  No  gap  between  the  tank  wall 
and  the  primary  seal  shall  exceed  3.8 
cm  (IV^  in.).  No  continuous  gap  greater 
than  0.32  cm  (M  in.)  shall  exceed  10 
percent  of  the  circumference  of  the 
tank. 

(B)  One  end  of  the  shoe  seal  is  to 
extend  into  the  stored  liquid  and  the 
other  end  is  to  extend  a  minimum  ver¬ 
tical  distance  of  61  cm  (24  in.)  above 
the  stored  liquid  surface. 

(C)  There  are  to  be  no  holes,  tears, 
or  other  openings  in  the  shoe  or  seal 
fabric. 

(ii)  The  secondary  seal  is  to  meet  the 
following  requirements: 

(A)  Gaps  between  the  tank  wall  and 
the  secondary  seal  are  not  to  exceed 
0.32  cm  (^  in.)  in  width  for  a  cumula¬ 
tive  length  of  95  percent  of  the  cir¬ 
cumference  of  the  tank,  and  are  not  to 
exceed  1.3  cm  (Vi  in.)  in  width  for  a  cu¬ 
mulative  length  of  the  remaining  5 
percent  of  the  circumference  of  the 
tank.  No  gap  between  the  tank  wall 
and  the  secondary  seal  shall  exceed  1.3 
cm  (Vi  in.). 

(B)  The  secondary  seal  is  to  be  in¬ 
stalled  above  the  primary  seal  so  that 
the  spsu;e  between  the  roof  edge  and 
tank  wall  is  completely  covered,  except 
as  provided  in  paragraph  (aKlKii)(A) 
of  this  section. 

(C)  There  are  to  be  no  holes,  tears, 
or  other  openings  in  the  seal  or  in  any 
seal  fabric. 

(iii)  All  openings  in  the  roof  except 
for  automatic  bleeder  vents  and  rim 
space  vents  are  to  provide  a  projection 
below  the  liquid  surface  and  are  to  be 
equipped  with  a  cover,  seal,  or  lid.  The 
cover,  seal,  or  lid  is  to  be  in  a  closed 
(i.e.  no  visible  gap)  position  at  all 
times  except  when  the  device  is  in 
actual  use.  Automatic  bleeder  vents 
are  to  be  closed  at  all  times  except 
whe  the  roof  is  floated  off  or  landed 
on  the  roof  leg  supports  and  rim  vents 
are  to  be  set  to  open  only  when  the 
roof  is  being  floated  off  the  roof  leg 
supports. 

(iv)  Any  emergency  roof  drain  is  to 
be  provided  with  a  slotted  membrane 
fabric  cover  that  covers  at  least  90  per¬ 
cent  of  the  area  of  the  opening,  or 
equivalent  as  provided  in  §  61.113a. 


(2)  A  fixed  roof  container  with  an  in- 
temal-floating-type  cover  which  is 
equipped  with  a  closure  seal  between 
the  tank  wall  and  roof  edge.  All  open¬ 
ings,  except  stub  drains,  are  to  be 
equipped  with  a  cover,  seal,  or  lid.  The 
cover,  seal,  or  lid  is  to  be  in  a  closed 
position  at  all  times  except  when  the 
device  is  in  actual  use.  Automatic 
bleeder  vents  are  to  be  closed  at  all 
times  except  when  the  roof  is  floated 
off  or  landed  on  the  roof  leg  supports. 
Rim  vents.  If  provided,  are  to  be  set  to 
open  when  the  roof  is  being  floated  off 
the  roof  leg  supports  or  at  the  manu¬ 
facturer’s  recommended  setting. 

(3)  A  vapor  recovery  system,  capable 
of  collecting  all  hydrocarbon  vapors 
and  gases  discharged  from  the  storage 
vessel,  and  a  vapor  disposal  system  ca¬ 
pable  of  processing  such  hydrocarbon 
vapors  and  gases  so  as  to  prevent  their 
emission  to  the  atmosphere. 

(4)  A  system  equivalent  to  those  de¬ 
scribed  in  paragraphs  (aKl).  (a)(2),  or 
(a)(3),  as  provided  in  §  61.113a. 

(b)  'The  owner  or  operator  of  any 
storage  vessel  which  contains  a  petro¬ 
leum  liquid  which,  as  stored,  has  a 
true  vapor  pressure  greater  than  570 
mm  Hg  (11.1  psia).  shall  equip  the 
storage  vessel  with: 

(DA  vapor  recovery  system,  capable 
of  collecting  all  organic  vapors  and 
gases  discharged,  and  a  vapor  return 
or  disposal  system  capable  of  process¬ 
ing  such  hydrocarbon  vapors  and 
gases  so  as  to  prevent  their  emission  to 
the  atmosphere;  or 

(2)  Equivalent  as  provided  in 
§  60.113a. 

§  61.113a  Equivalent  equipment 

(a)  Upon  written  application  from  an 
owner  or  operator,  the  Administrator 
may  approve  use  of  equipment  which 
has  been  demonstrated  to  his  satisfac¬ 
tion  to  be  equivalent  in  terms  of  re¬ 
ducing  hydrocarbon  emissions  to  the 
atmosphere  to  that  prescribed  for 
compliance  with  a  specific  paragraph 
of  this  subpart. 

(b)  A  nonmetallic  resilient  seal  is  ap¬ 
proved  as  equivalent  to  the  shoe  seal 
required  by  §  61.112a(aKlKi)  if  the 
gaps  between  the  tank  wall  and  the 
primary  seal  do  not  exceed  0.32  cm  ( 
in.)  in  width  for  a  cumulative  length 
of  95  percent  of  the  circumference  of 
the  tank  and  do  not  exceed  1.3  cm  (V^ 
in.)  in  width  for  a  cumulative  lenerth 
of  the  remaining  5  percent  of  the  cir¬ 
cumference  of  the  tank  and  the  gaps 
between  the  tank  wall  and  the  second¬ 
ary  seal  used  above  the  nonmetallic  re¬ 
silient  seal  do  not  exceed  0.32  cm  (V4 
m.)  over  the  entire  circumference  of 
the  tank. 

(Sec.  114  of  the  Clean  Air  Act  as  amended 
(42  U.S.C.  7414).) 

§  60.114a  Testing  and  procedures. 

(a)  Except  as  provided  in  §  60.8(b), 
compliance  with  the  standard  pre- 


FEDERAL  REGISTER,  VOL  43,  NO.  97— THURSDAY,  MAY  18,  1978 


PROPOSED  RULES 


21625 


scribed  in  §  60.112(a)  shall  be  deter¬ 
mined  as  follows: 

(1)  The  owner  or  operator  of  any 
storage  vessel  subject  to  this  Subpart 
which  has  an  external  floating  roof 
shall  meet  the  following  requirements; 

(1)  Determine  the  gap  widths  be¬ 
tween  the  primary  seal  and  the  tank 
wall  and  the  secondary  seal  and  the 
tank  wall,  and  furnish  the  Administra¬ 
tor  with  a  written  report  of  the  re¬ 
sults.  This  shall  de  done  either  before, 
or  within  60  days  after,  the  storage 
vessel  Is  initially  filled  with  petroleum 
liquid,  at  least  once  every  five  years 
thereafter,  and  at  other  times  as  may 
be  required  by  the  Administrator 
under  section  114  of  the  Act.  The  gap 
widths  shall  be  determined  according 
to  the  following  procedures; 

(A)  Measure  the  gaps  at  various  roof 
levels,  including  the  lowest  level  of  the 
roof  legs,  the  maximum  roof  height, 
and  &ix  approximately  equidistant 
points  between  these  two  levels. 

(B)  Measure  the  gaps  continuously 
aroimd  the  circumference  of  the  tank 
and  determine  the  accumulated  dis¬ 
tance  for  each  gap  width. 

(C)  Measure  the  gaps  with  probes  of 
diameter  equal  to  each  gap  width  spec¬ 
ified  in  §§60.112a(a)(l)  (i)(A)  and 
(ii)(A).  A  gap  is  deemed  to  exist  under 
the  following  conditions; 

(f)  For  a  primary  seal,  the  probe  is 
to  touch  the  liquid  surface  without 
forcing,  and 

(2)  For  a  secondary  seal,  the  probe  is 
to  touch  the  primary  seal  without 
forcing. 

(D)  Tabulate  the  gap  widths:  gaps 
less  than  or  equal  to  0.32  cm  (Vs  in.) 
are  to  be  considered  equivalent  to  0.32 
cm  (Vs  in.),  gaps  greater  than  0.32  cm 
(Vi  in.)  but  less  than  or  equal  to  1.3 
cm.  (V^  in.)  are  to  be  considered  to  be 
equivalent  to  1.3  cm  (V^  in.),  and  gaps 
greater  than  1.3  cm  (V^  in.)  but  less 
than  or  equal  to  3.8  cm  (IV^  in.)  are  to 
be  considered  equivalent  to  3.8  cm  ( 1 
in.). 

(ii)  Provide  the  Administrator  30 
days  prior  notice  of  the  gap  measure¬ 
ment  to  afford  the  Administrator  the 
opportimity  to  have  an  observer  pres¬ 
ent. 

[Sec.  114  of  the  Clean  Air  Act  as  amended 
(42  U.S.C.  7414)1. 

§  60.1  ISa.  Monitoring  of  operations. 

(a)  The  owner  or  operator  of  any 
storage  vessel  to  which  this  subpart 
applies  shall  for  each  storage  vessel 
maintain  a  file  of  each  type  of  petro¬ 
leum  liquid  stored,  of  the  typical  Reid 
vapor  pressure  of  each  type  of  petro¬ 
leum  liquid  stored,  and  of  the  dates  of 
storage.  Dates  on  which  the  storage 
vessel  is  empty  shall  be  shown. 

(b)  The  owner  or  operator  of  any 
storage  vessel  to  which  this  subpart 
applies  shall  for  each  storage  vessel 
determine  and  record  the  average 


monthly  storage  temperature  and  true 
vapor  pressure  of  the  petroleum  liquid 
stored  at  such  temperature  if: 

(1)  The  petroleum  liquid  has  a  true 
vapor  pressure,  as  stored,  greater  than 
26  mm  Hg  (0.5  psia)  but  less  than  78 
mm  Hg  (1.5  psia)  and  is  stored  in  a 
storage  vessel  other  than  one  equipped 
with  an  external  floating  roof,  an  in¬ 
terval-floating-type  cover,  a  vapor  re¬ 
covery  system  or  their  equivalents;  or 

(2)  The  petroleum  liquid  has  a  true 
vapor  pressure,  as  stored,  greater  than 
470  mm  Hg  (9.1  psia)  and  is  stored  in  a 
storage  vessel  other  than  one  equipped 
with  a  vapor  recovery  system  or  its 
equivalent. 

(c)  The  average  monthly  storage 
temperature  is  an  arithmetic  average 
calculated  for  each  calendar  month,  or 
portion  thereof  if  storage  is  for  less 
than  a  month,  from  bulk  liquid  stor¬ 
age  temperatures  determined  at  least 
once  every  7  days. 

(d)  The  true  vapor  pressure  is  to  be 
determined  by  the  procedure  in  API 
Bulletin  2517.  This  procedure  is  de¬ 
pendent  upon  determination  of  the 
storage  temperature  and  the  Reid 
vapor  pressure,  which  requires  sam¬ 
pling  of  the  petrolemn  liquids  in  the 
storage  vessels.  Unless  the  Administra¬ 
tor  requires  in  specific  cases  that  the 
stored  petroleum  liquid  be  sampled, 
the  true  vapor  pressure  may  be  deter¬ 
mined  by  using  the  average  monthly 
storage  temperature  and  the  typical 
Reid  vapor  pressure.  For  those  liquids 
for  which  certified  specifications  limit¬ 
ing  the  Reid  vapor  pressure  exist,  that 
Reid  vapor  pressure  may  be  used.  For 
other  liquids,  supporting  analytical 
data  must  be  made  available  on  re¬ 
quest  to  the  Administrator  when  typi¬ 
cal  Reid  vapor  pressure  is  used. 

(e)  In  order  that  the  primary  seal 
may  be  routinely  inspected,  the  sec¬ 
ondary  seal  is  to  allow  easy  insertion 
of  probes  up  to  3.8  cm  (IV^  in.)  in  di¬ 
ameter  in  at  least  four  locations  to 
measure  gaps  in  the  primary  seal  oh 
storage  vessels  equipped  with  external 
floating  roofs. 

(Sec.  114  of  the  CHean  Air  Act  as  amended 
(42  U.S.C.  7414)). 

[FR  Doc.  78-13380  FUed  5-17-78;  8:45  am) 


[6560-01] 

[40  CFR  Part  60] 

[FRL  895-4] 

STANDARDS  OF  PERFORMANCE  FOR  NEW 
STATIONARY  SOURCES 

PubNc  Hooring  on  Propotad  Standards  for 
Patreloum  Liquid  Storoga  Vattolt 

AGENCY:  Environmental  Protection 
Agency. 

ACTION:  Hearing  on  proposed  rule. 

SUMMARY:  This  dociunent  an¬ 
nounces  a  public  hearing  on  the  stand¬ 


ards  of  performance  for  petroleum 
liquid  storage  vessels  which  are  pro¬ 
posed  in  this  issue  of  the  Federal  Reg¬ 
ister. 

DATES:  Hearing  Date:  Wednesday, 
Jime  7,  1978.  See  Supplementary  In¬ 
formation  for  additional  information. 

ADDRESSES:  Hearing  held:  Room 
3906,  Waterside  Mall,  401  M  Street 
SW.,  Washington,  D.C.  See  Supple¬ 
mentary  Information  for  additional  in¬ 
formation. 

FOR  FURTHER  INFORMATION 
CONTACT: 

Mr.  Don  R.  Goodwin.  Director, 
Emission  Standards  and  Engineering 
Division  (MD-13),  Environmental 
Protection  Agency,  Research  Trian¬ 
gle  Park,  N.C.  27711,  telephone  919- 
541-5271. 

SUPPLEMENTARY  INFORMATION: 
In  accordance  with  section  307(d)(5)  of 
the  Clean  Air  Act,  a  public  hearing  on 
the  standards  of  performance  for  pe¬ 
troleum  liquid  storage  vessels  which 
are  proposed  in  this  issue  of  the  Fed¬ 
eral  Register  will  be  held  as  follows: 

DATE:  Wednesday,  June  7, 1978. 

PLACE;  Room  3906,  Waterside  MaU, 
401  M  Street  SW.,  Washington,  D.C. 

TIME:  9:00  a.m. 

PURPOSE:  Interested  persons  will  be 
provided  the  opportunity  for  oral  pres¬ 
entation  of  data,  views,  or  arguments 
concerning  the  proposed  standards  of 
performance  for  petroleum  liquid  stor¬ 
age  vessels.  The  hearing  is  open  to  the 
public. 

Persons  wishing  to  make  oral  pre¬ 
sentations.  which  will  be  limited  to  15 
minutes  each,  or  to  attend  the  hearing 
should  notify  EPA  by  May  31  by  con¬ 
tacting  Ms.  Mary  Jane  Clark.  Emission 
Standards  and  Engineering  Division 
(MD-13),  U.S.  Environmental  Protec¬ 
tion  Agency,  Research  Triangle  Park, 
N.C.  27711,  telephone  919-541-5271. 
Any  member  of  the  public  may  file  a 
written  statement  with  EPA  before, 
during,  or  within  30  days  after  the 
hearing.  Written  statements  should  be 
addressed  to  Mr.  Jack  R.  Farmer  at 
the  address  above. 

A  verbatim  transcript  of  the  hearing 
and  written  statements  will  be  availa¬ 
ble  for  public  inspection  and  copying 
during  normal  working  hours  at  the 
U.S.  Environmental  Protection  Agen¬ 
cy’s  Public  Information  Reference 
Unit,  Room  2922,  Waterside  Mall,  401 
M  Street  SW.,  Washington,  D.C.  20460 
(Docket  Number  OAQPS-78-2). 

Dated:  May  9, 1978. 

Edward  F.  Ttterk, 
Acting  Assistant  Administrator 
for  Air  and  Waste  Manage¬ 
ment. 

[FR  Doc.  78-13014  FUed  5-17-78;  8:45  ami 
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